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PURPOSE: To obtain an F/0 type non-aqueous emulsified composition excellent 
in spreadability and stability with the elapse of time and enhanced in the lasting 
properties of effect by compounding a fluoropolymer having a perfluoroalkyl 
trroup and an alkyl group in its molecule, a liquid org. perfluoro-compound 
and an oily base material. 

CONSTITUTION: A fluoropolymer having a perfluoroalkyl group and an alkyl 
group in its molecule, a liquid org. perfluoro-compound and an oily base material 
are compounded to prepare a non-aqueous emulsified composition showing 
an org. perfluoro-compound in oil type dispersion state. The fluoropolymer 
has a perfluoroalkyl group and an alkyl group in its molecule. The org. 
perfluoro-compound is liquid at room temp, and, for example, perfluoroalkane 
or perfluoropolyether is designated. As the oily base material, oils and fats, 
wax. alcohol, higher fatty acid or silicone oil are designated. 
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Specification 



1. Title of the Invention 

Non- aqueous emulsifying composition 

2 . Claims 

1. A non-aqueous emulsifying composition comprising (A), (B) , and 
(C) and exhibiting the distributed state of a perfluoro- organic compound 
in oil: 

(A) a fluorine polymer including a perf luoroalkyl group and alkyl 
group in the molecule; 

(B) a liquid perf luoro-organic compound; and 

(C) an oil base. 

3. Detailed Explanation of the Invention 
(Industrial Field of Application) 

The present invention relates to a non-aqueous emulsifying 
composition exhibiting the distributed state of a perf luoro-organic 
compound phase/oil phase type (F/0 type) . 
(Prior Art and Problems that the Invention is to Solve) 

Before now, known emulsifiers included water-in-oil emulsifiers for 
distributing drops of water in an oil phase and oil-in-water emulsifiers 
for distributing drops of oil in a water phase. These emulsifiers are 
widely used in cosmetics, medications, agricultural chemicals, and 
everyday products and come in many forms depending on their use: milk, 

^Numbers in the margin indicate pagination in the foreign text. 



cream, and solids. 

Among these , emulsifiers that are used in the field of cosmetics 
have included oil-in-water emulsion cosmetics that have a light, clean 
feel, but are not long lasting because the makeup is easily wrecked by- 
water or perspiration. [These also include] water- in-oil emulsion 
cosmetics that can withstand water and perspiration, but are not long 
lasting because they are easily wrecked by skin oils, and have a heavy, 
sticky feel. Also, oil-based cosmetics can withstand water and 
perspiration like water-in-oil emulsion cosmetics, but are not long 
lasting because they are easily wrecked by skin oils, and have a heavy, 
sticky feel. For this reason, cosmetics using silicone oils and having 
good durability are being developed (Tokkai 61-40204, Tokkai 61-65809) , 

However, even if silicone oil is added to conventional emulsion 
cosmetics or oil-based cosmetics, skin oils that are secreted over /2 

time combine with the cosmetics and break down the cosmetics. For this 
reason, it would be desirable to develop long lasting cosmetics that do 
not blend with skin oils and wherein the cosmetic application film 
withstands water and perspiration. 

Also, for emulsifying compositions used in fields other than 
cosmetics, it is necessary that the application film withstand water and 
oil after the emulsion is applied; long lasting emulsions are desired. 

In this way, the development of emulsifying compositions with 
superior stability, plus long lasting cosmetic and other effects, and 
that spread well is desirable. 
(Means of Solving the Problems) 

In view of these facts, the inventor researched diligently and 
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discovered that he could attain an F/0 non-aqueous emulsifying 
composition with long term effects and superior stability and spreading 
properties by emulsifying a liquid perf luoro-organic compound and oil 
base using a specific fluorine polymer. 

Specifically, the present invention is a non-aqueous emulsifying 
composition comprising (A) , (B) , and (C) and exhibiting the distributed 
state of a perf luoro-organic compound in oil: 

(A) a fluorine polymer including a perf luoroalkyl group and alkyl 
group in the molecule; 

(B) a liquid perf luoro-organic compound; and 

(C) an oil base . 

The fluorine polymer in component (A) of the present invention 
includes a perf luoroalkyl group and alkyl group in the molecule; [the 
polymer] preferably has a molecular weight of 500 to 2,000,000, and more 
preferably 5,000 to 500,000. Also, the relationship between the total 
number of carbon atoms in the alkyl group (N H ) and the total number of 
carbon atoms in the perf luoroalkyl group (N F ) present in the fluorine 
polymer preferably satisfies this: 1 < N H /N F < 30. This fluorine polymer 
can be a polymer noted in one of the following; Tokkai 55-9619, 55- 
29501, 55-45756, 58-118882, 58-118883, 58-59277, 61-73712, and 61- 
289009; and this polymer is preferably a copolymer of (meth) acrylate 
bonded with a fluoridated alkyl group and long chain alkyl (meth) acrylate 
attained by the methods noted in Tokkai 61-289009. Such a copolymer is 
a copolymer of (meth) acrylate including a C16 to C22 alkyl group and 
(meth) acrylate including a C4 or higher perf luoroalkyl group or 
polyf luoroalkyl group. The alkyl (meth) acrylate including a C16 to C22 
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alkyl group may be an ester of an alcohol such as cetyl alcohol, stearyl 
alcohol, or behenyl alcohol and (meth) acrylic acid. Also, the 
(meth) acrylate including a perf luoroalkyl group or polyf luoroalkyl group 
may be one of the following compounds, for example. 

CHi-CHCOflCiB^Fit. CHt = CHCOOCtH.C.Fi,. 
CHt-CHCOflCjILCuFi.. CH^CaCOQCHiCF,,. 
CH, = C(CH 1 )CQ0C,H4C.?, 3 . 

CB>*>C(CB.)C00C.».C..P. a . 

CH,-C(CH,)C00CiH4C,»F, 1 . 
CH,«CHC00C,H«-(CF»K-H. 

CH.-cHcaoca^-ccF^.-a. 

CH. =- C CCfl.J CQaC,H«- (CF,) «-fl. 
CH.»C(CH,)COOC»H«-<CFi),-l! 

The copolymerization ratio of the long chain alkyl (meth) acrylate 
and (meth) acrylate bonded with a fluoridated alkyl group is 10:1 to 1:5 
(by weight), and preferably 7:1 to 1:1. Also, the molecular weight of 
this copolymer is preferably 1,000 to 2,000,000, and more preferably 
10,000 to 500,000, from the standpoint of wear resistance and 
stickiness. 

Also, commercially available products such as Sarflon SC-101, SC- 
105, S-381, and S-382 (from Asahi Glass) can be used. 

These fluorine polymers can be used alone or in combinations of two 
or more according to the type and purpose of the emulsion and preferably 
make up 0.1 to 40 wt% (wt% is shown below as just %) , and more 
preferably 1.0 to 30%, of the entire composition. If less than 0.1%, the 
effects thereof are not sufficient and a non-aqueous emulsifying compo- 
sition cannot be formed. If greater than 40%, the viscosity of the oil 
phase becomes high and the composition becomes difficult to use. 

The perf luoro- organic compound in component (B) is liquid at room 



1 

temperature and, for example, is perf luoroalkane or perf luoropolyether . 

Of these, the perf luoropolyether shown in the following Formula (I) 
is preferred. 

v v v 

I i i 

R'-ttFiCPCF.Qhr-fCFCF^}-; — fCFOhr V ^ 

(In the formula, R 1 , R 3 , R 4 , and R 5 may be the same or different and show, 
respectively, fluorine atom, perf luoroalkyl group, or perf luoroalkyloxy 
group, R 2 shows a fluorine atom or perf luoroalkyl group, and p, q, and 
r are numbers greater than 0 for a molecular weight of 500 to 100,000. 
p = q = r = 0 does not happen . ) 

Moreover, the perfluoro groups shown in parentheses need not be arrayed 
in that order and random polymerization and block polymerization are 
both allowed. Such a perf luoropolyether preferably is a liquid with a 
viscosity of 5 to 5,000 cSt, and commercially available products such as 
the following can be used: FOMBLIN HC-04 (average molecular weight 
1,500), HC-25 (average molecular weight 3,200), and HC-R (average 
molecular weight 6,600) (from Monteflos) shown in Formula II: 

CF» 

I 

CP, 0— tCFCF.ifrr-fCPiOhrCP, ( jj ) 

(In the formula, m and n show numbers for a molecular weight of 500 to 
10,000/ n/m is 0.2 to 2.) 

and Demnam S-20 (average molecular weight 25,000), S-65 (average 
molecular weight 4,500), S-100 (average molecular weight 5,600) and S- 
200 (average molecular weight 8,400) (from Daikin Kogyo) , shown in 
Formula III: 

F-fCF.CF.CP.Oh-CF.CP, (III) 
6 
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(In the formula, H represents a number from 4 to 500) . 

These perf luoro-organic compounds can be used alone or in 
combinations of two or more depending on the type and purpose of the 
emulsion. These preferably make up 10 to 95%, and more preferably 20 to 
90% , of the entire composition . 

The oil base in component (C) is not limited so long as it is an 
oil-based material normally used in industry, such as grease, wax, 
hydrocarbon, ester oil, higher alcohol, higher fatty acid, or silicone 
oil. The grease may be castor oil, olive oil, avocado oil, palm oil, or 
cacao butter; the wax may be vegetable wax, lanolin, beeswax, carnauba 
wax, or candelia wax; the hydrocarbon may be petrolatum, liquid 
paraffin, solid paraffin, ceresin, microcrystalline wax, or squalane; 
the ester oil may be butylester stearate, octyldodecylester myristate, 
isopropylester myristate, isopropylester lanolin fatty acid, butylester 
stearate, hexylester lanoleate , oleylester oleate , di isopropylester 
adipate, or diisopropylester sebacate; the higher alcohol may be stearyl 
alcohol or oleyl alcohol; the higher fatty acid may be lauric acid, 
myristic acid, palmitic acid, stearic acid, oleic acid, behenic acid, or 
lanolin fatty acid; the silicone oil may be dimethylpolysiloxane, 
methylphenylpolysiloxane, dimethylcyclopolysiloxane , or methylhydrogen. 

These oil bases can be used alone or in combinations of two or 
more; they preferably make up 0.5 to 80%, and more preferably 10 to 80%, 
of the total composition . 

In addition to the abovementioned necessary components , the non- 
aqueous emulsifying composition relating to the present invention may 
also include the usual materials in normal proportions, such as dyes, 
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pigments, surfactants, antioxidizers , fragrances, coloring materials, 
alcohol, polyvalent alcohol, stain proofing agents, ultraviolet 
absorbing agents, moisture retaining agents, and water. Moreover, the 
pigments may be insoluble materials such as organic pigments, inorganic 
pigments, or coloring materials. These pigments may be in the form of 
fine grains or in the form of a powder of two or more types of pigments 
blended by mechanochemical means. Furthermore, the surface of the pig- /4 
ment may have undergone metallic soap treatment, silicone treatment, 
dialkylphosphate treatment, treatment with compounds including 
perf luorocarbon groups, amino acid treatment, lecithin treatment, or 
collagen treatment. 

The non-aqueous emulsifying composition relating to the present 
invention can be prepared according to the same methods used for usual 
emulsifying compositions; for example, this includes cosmetics such as 
milk, cream, foundation, rouge, eye shadow, lip balm, lip color, as well 
as pharmaceutical products, agricultural chemicals, and everyday items. 
(Operation and Effects) 

In the present invention, a liquid perf luoro-organic compound 
including a non-aqueous emulsifying composition does not blend with oils 
found in nature or with sweat and skin oils secreted by humans, as 
compared to a conventional oil base. As a result, when used in a 
cosmetic product, the cosmetic application film does not flow over time. 
For this reason, the non- aqueous emulsifying composition relating to the 
present invention has very long lasting effects and is a marked 
improvement over conventional emulsifying compositions. Also, a stable 
F/0 emulsifying composition can be attained due to the use of a fluorine 
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polymer. The composition also has superior stability over time and 
spreads well. 
(Working Examples) 

Next, the present invention is explained in further detail using 
the working examples, but the present invention is not limited by these 
working examples . 

Working Example 1: Cream foundation 

A cream foundation with the composition shown in Table 1 was 
prepared and evaluated for emulsion stability and feel. Table 2 shows 
the results. 
(Method) 

Compound A was heated to 80°C and dissolved to a uniform 
consistency; compound C was added and dispersed uniformly with a 
disperser. Then, as this mixture was agitated with a homomixer, compound 
B heated to 8 0°C was dripped in and emulsified, and compound D was 
added. The emulsion was cooled to 30°C with a heat exchanger and a cream 
foundation was attained. 
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TABLE 1 

(%) 



Component 


Invention 


Comparison 1 


Comparison 2 


Compound A 


Squalane 


14.0 


14.0 


14.0 


Octamethylcyclotetrasiloxane 


Remainder 


Remainder 


Remainder 


Fluorine polymer (*1) 


5.0 


- 


- 


Sorbitane monostearate 


- 


5.0 


5.0 


Compound B 


Perf luoropolyether (*2) 


41.0 


- 


41.0 


Purified water 


- 


41.0 


- 


Compound C 


Black iron oxide 


0.22 


0.22 


0.22 


Yellow iron oxide 


1.43 


1.43 


1.43 


Red iron oxide 


0.74 


0.74 


0.74 


Titanium dioxide 


9.26 


9.26 


9.26 


Dialkyl phosphate treated sericite 


11.43 


11.43 


11.43 


Compound D 


Fragrance 


Small amount 


Small amount 


Small amount 



*1: Copolymer, average molecular weight of 90,000, of 
stearylmethacrylate and perf luoroalkylmethacrylate in a weight 
ratio of 3/2. Moreover, the perf luoroalkylmethacrylate is 
CH 2 =C (CH 3 ) -COOC 2 H 4 C e F 17 . 



*2: FOMBLIN HC-25 (Montef los) 
{Evaluation method) 
Emulsion stability: 

The state of the emulsion was evaluated according to the following 
standard directly after preparation and after storage for one month. 

O: No separation or coagulation 

A: Slight separation or coagulation 

x: Separation or coagulation 

Feel: 

Ten panelists made a functional evaluation and used the following 
standard to evaluate the spreading properties when applied and the 
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wearing properties. 

0: Good, according to 7-10 panelists 

A: Good, according to 4 to 6 panelists 

x: Good, according to 3 or fewer panelists 



(Results) 



TABLE 2 



Evaluation 

Sample 


Emulsion stability 


Feel 


At preparation 


After one month 


Spread 


Wear 


Invention 1 


0 


0 


0 


0 


Comparison 1 


0 


A 


A 




Comparison 2 


A 


X 


X 


A 



As understood from Table 2, the cream foundation relating to the 
present invention had superior stability over time, good spreading 
properties, and superior wearing properties. 
Working Example 2 : Lip cream 



(Component) 
Compound A 



Compound B 
Compound C 



S qua lane 
Vaseline 

Octamethylcyclotetrasiloxane 
Fluorine polymer (*1) 
Perf luoropolyether (*2) 
Fragrance 



(%) 
12 .0 

6.5 
12 .0 

9.4 
60 .0 

Appropriate amount 



*1 : Copolymer, average molecular weight of 130 , 000 , of 
behenylmethacrylate and perf luoroalkylmethacrylate in a weight 
ratio of 3/1. Moreover, the perf luoroalkylmethacrylate is 
CH 2 =C(CH 3 ) -COOC 2 H 4 C 8 F 17 . 

*2: FOMBLIN HC-25 (Monteflos) 



(Method) 

Compound A was heated to 80°C and dissolved to a uniform 
consistency. Then, as this was agitated with a homomixer, compound B 
heated to 80°C was dripped in and emulsified, and compound C was added. 
The emulsion was poured into a lip balm container and let stand at room 
temperature until it cooled to 30°C; a lip balm (Invention 2) was 
attained. 

Working Example 3 : Sunscreen base 

(Component) (%) 

Compound A S qua lane 12.0 

Ultraviolet absorbing agent 2.0 

Octamethylcyclotetrasiloxane 14 .0 

Fluorine polymer (*1) 9.4 

Powdered titanium dioxide 2.5 

Compound B Perf luoropolyether (*2) 60.0 

Compound C Fragrance Appropriate amount 

*1: Copolymer, average molecular weight of 90,000, of 
stearylmethacrylate and perf luoroalkylmethacrylate in a weight 
ratio of 3/2. Moreover, the perf luoroalkylmethacrylate is 
CH 2 =C (CH 3 ) -COOC 2 H 4 C 8 F 17 . 

*2: FOMBLIN HC-04 (Monteflos) 

(Method) 

Compound A was heated to 80°C and dissolved to a uniform 
consistency. Then, as this was agitated with a homomixer, compound B 
heated to 80°C was dripped in and emulsified, and compound C was added. 
The emulsion was cooled to 30°C with a heat exchanger and a sunscreen 
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base (Invention 3) was attained. 
Working Example 4 : Face care cream 



(Component) 
Compound A 



Compound B 
Compound C 



Liquid paraffin 
Ascorbic acid derivative 
Tocopherol 

Octamethylcyclotetrasiloxane 
Fluorine polymer (*1) 
Perf luoropolyether (*2) 
Fragrance 



(%) 
20.0 

0.5 

0.5 
14 .0 
10.0 
54.9 

Appropriate amount 



*1 : Copolymer, average molecular weight of 90,000, of 
stearylmethacrylate and perf luoroalkylmethacrylate in a weight 
ratio of 3/2. Moreover, the perf luoroalkylmethacrylate is 
CH 2 =C (CH 3 ) -COOC 2 H 4 C 8 F 17 . 

*2: FOMBLIN HC-04 (Monteflos) 

(Method) 

Compound A was heated to 80 °C and dissolved to a uniform 
consistency. Then, as this was agitated with a homomixer, compound B 
heated to 80°C was dripped in and emulsified, and compound C was added. 
The emulsion was cooled to 30°C with a heat exchanger and a face care 
cream (Invention 4) was attained. 
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Working Example 5 : Lip color 

(Component) (%) 

Compound A Liquid paraffin 10.0 

Candelia wax 7.0 

Ceresin 3.0 

Octamethylcyclotetrasiloxane Remainder 

Fluorine polymer (*1) 10.0 

Compound B Perf luoropolyether (*2) 38.0 

Compound C Fragrance Small amount 

Compound D Diperf luoroalkyl phosphate- 12.0 

treated titanium isinglass 

Organic dye 1 . 0 

Diperf luoroalkyl phosphate- 1.0 
treated titanium dioxide 



*1: Copolymer, average molecular weight of 130,000, of 
behenylmethacrylate and perf luoroalkylmethacrylate in a weight 
ratio of 3/1. Moreover, the perf luoroalkylmethacrylate is 
CH 2 =C (CH 3 ) -COOC 2 H 4 C 8 F 17 . 

*2: FOMBLIN HC-25 (Monteflos) 

(Method) 

A dye paste was prepared by processing 1% liquid paraffin, 1% 
ceresin, and 1% organic dye in a roll mill. The remaining A components 
were heated to 80 °C and dissolved to a uniform consistency; the 
remaining D components and dye paste were added and uniformly heated and 
blended. Then while this blend was agitated with a homomixer, component 
B heated to 80°C was dripped in and emulsified, and component C was 
added. The emulsion was poured into a lip color container and cooled in 
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an ice bath to 30°C to attain the lip color (Invention 5) . 

The inventions prepared in Working Examples 2 to 5 all showed 
superior emulsion stability and were products that spread well on the 
skin and were long lasting. 
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